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doi:10.1016/j.jds.2012.04.001Abstract Cervical invasive root resorption is a type of external inflammatory root resorption
that is relatively uncommon and aggressive, and leads to loss of tooth structure. A diagnosis of
cervical invasive root resorption depends on careful routine clinical and radiographic examina-
tions. This report describes the diagnosis and successful treatment of a 41-year-old male
patient with invasive cervical root resorption at tooth #21. The distinctive feature was a large
resorptive defect at the cervicopalatal aspect of the maxillary central incisor involving the
root-canal space. A radiographic examination revealed a large periradicular lesion and severe
periodontal damage around this tooth. The defect was surgically repaired using resin-
reinforced glass ionomer cement (GIC) and mineral trioxide aggregate (MTA) to restore the
coronal half and apical half of the resorption cavity, respectively. Thereafter, conventional
root-canal treatment was performed. The 11-month recall revealed good healing of both the
periodontal and periradicular conditions and no obvious clinical symptoms. This case provides
a new treatment modality to repair defects of cervical invasive root resorption and promote
the healing of periodontal defects.
Copyright ª 2012, Association for Dental Sciences of the Republic of China. Published by Else-
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Root resorption is a common pathologic outcome after
damage or irritation of periodontal tissues or pulp. In the
permanent dentition, it results in irreversible loss of hard
dental structures and even eventual tooth loss. There are
two types of tooth resorption: external and internal.
External root resorption can be classified into three major
types: external surface resorption; external inflammatory
root resorption; and external replacement root resorption/
ankylosis.1
Cervical invasive root resorption is a distinctive type of
external inflammatory root resorption.2 This form of
external root resorption is characterized by a cervical
location and invasive nature. The exact cause is poorly
understood, but cementum could play a role in defense
against resorptive progress. Several etiologic factors could
damage cervical aspects of the root surface and initiate the
resorption process. These factors consist of: dental trauma;
orthodontic treatment; intracoronal bleaching; periodontal
therapy; and idiopathic causes.3e5
A diagnosis of this type of resorption is usually achieved by
clinical and radiographic examinations. Clinical features
differ depending on the stage of the lesion. A pink spot in the
cervical region of a tooth is usually a clinical sign.6e9 This
discoloration is caused by the presence of highly vascular
granulation tissue that is visible through the thin dentin and
translucent overlying enamel. There is progressive loss of
cementum, dentin, and enamel with replacement by fibro-
vascular tissue derived from the periodontal ligament with
deposition of cementum-like hard tissue. However, some
teeth provide no visual signs of cervical invasive resorption,
and a diagnosis is usually made during a routine or incidental
radiographic examination. This condition is usually
painless.6e9 Probing is important to differentiate cervical
invasive root resorption from subgingival caries. Subgingival
caries have a sticky sound on probing; the base of the defect
of cervical invasive root resorption has a hard, scraping
sound. Probing the resorptive defect and associated
periodontal pocket can cause abundant bleeding from the
underlying highly vascular granulation tissue.
In most cases, there are no external signs or symptoms in
the early stage of cervical invasive root resorption, which
can be detected as a chance finding on a radiograph. The
appearance on the radiograph depends on the severity of
resorption. Early lesions can be radiolucent; more-
advanced lesions can show mottled images. The classical
image shows an irregular and asymmetrical margin in the
cervical portion of the tooth. The outline of the root canal
may be intact and visible, demonstrating that the lesion
originates from the outer surface of the root. Further, the
lesion tends to balloon out within the root in all directions
and might involve the adjacent alveolus, resulting in
a radiographic appearance of an intrabony defect.
The treatment modality hinges on the severity, loca-
tion, whether the defect has perforated the root canal
system, and the restorability of the tooth. Treatment
regimes aim to arrest the resorptive process, restore the
damaged defect, prevent further resorptive progress, and
improve the esthetics of the tooth, including intentional
reimplantation, guided tissue regeneration,10 treatment
of the external cervical resorption (ECR) lesion byan internal approach only,11 and forced orthodontic
eruption.12
This paper describes a new treatment modality to repair
the defect of cervical invasive root resorption and promote
healing of the periodontal defect.Case report
A 41-year-old male patient presented to the Endodontic
Department of National Taiwan University Hospital with
recurrent swelling and pus discharge from the labial aspect
of the upper left central incisor ongoing for more than 10
days. Endodontic treatment of tooth #21 (World Dental
Federation (FDI) classification) had been performed several
years previously, and no symptoms had been noted until 2
weeks before this visit. This tooth had percussive/palpation
pain and grade-II mobility. There was no history of trauma,
orthodontic treatment, or tooth bleaching. The patient had
average oral hygiene, gingival recession, and cigarette
stains in all areas of the mouth. The marginal gingiva in the
palatal area of the left central incisor was slightly
erythematous. The crown showed black discoloration in the
cervical third of the palatal surface that appeared to
originate subgingivally. On probing the soft tissue, a fibrous
sensation was felt and bleeding from the gingival sulcus was
observed. Probing of the defect walls with an explorer
revealed the surrounding dentin of this defect to be hard
and solid, with a sharp, scraping sound. Periodontal probing
revealed a pocket depth of 3 mm on the labial side, but
a deep pocket of 8 mm around the mesiopalatal to dis-
topalatal aspects of the palatal gingival sulcus was noted.
A periapical radiograph revealed a large apical lesion
and circumferential bony destruction around the cervical
and middle third of the root (Fig. 1A). Tracing of the sinus
tract with a gutta percha point indicated communication
with the apical lesion (Fig. 1B). In addition, there was
a radiolucent area peripheral to the prior root-canal filling
materials. Tooth #21 was diagnosed as having previous root-
canal treatment and a chronic apical abscess with sus-
pected perforation of the palatal aspect of the root. When
we removed the amalgam sealing and old gutta percha
filling, the filling material and canal wall were blackish-
brown. There were profuse yellowebrown exudates inside
the root canal. Communication between the root canal and
periodontium at the palatocervical aspect (Fig. 1C) was
detected by an endodontic explorer (DG16). Microscopy
revealed that the defect extended from the cervical to the
middle root and communicated with the root-canal space.
As a result of such a large defect, it was difficult to
provide either adequate tooth isolation or root-canal
therapy. We planned to perform surgical repair first, fol-
lowed by root-canal treatment. The surgical procedure was
performed under local anesthesia by elevating a flap and
excising the overgrown fibrous tissue from the resorptive
defect by periodontal curette and ultrasonic scaling tips.
After debridement, the defect margin was identified
(Fig. 1D), and the canal space was protected by a gutta
percha point (Fig. 1E). The upper portion of the defect was
restored with resin-reinforced glass ionomer cement (GIC;
Fuji II LC PowdereLiquid Standard 1:1 Package, GC, Alsip,
IL, USA); the lower portion was repaired with mineral
Figure 1 (A) At the first visit, the initial radiograph of tooth #21 showed the apical lesion, circumferential bony destruction in the
cervical area; (B) tracing of the sinus tract and X-rays showed that the sinus tract was derived from #21 apical lesion; (C) during
surgery, clinical picture of #21 revealed tooth decay over the palatal side of the root canal (arrow indicates the canal filled with
calcium hydroxide); (D) palatal view of the tooth revealed that the decay extended from the cervical to the middle third of the root
and communicated with the root canal; (E) the root canal was protected by a gutta percha point, followed by sealing with GIC
(arrow) and white MTA (arrowhead); (F) the root canal was filled with gutta percha point and sealer by lateral compaction.
Radiographic picture showed adequate root canal obturation and coronal sealing.
Invasive cervical root resorption 397trioxide aggregate (MTA; ProRoot MTA, Dentsply, Tulsa,
OK, USA) (Fig. 1E). The boundary between these two
portions was 2 mm above the level of the bone crest. The
flap was repositioned and sutured.
One week after surgical repair, root-canal therapy (RCT)
was performed. The root canal was irrigated with a large
amount of 2.5% sodium hypochlorite and medicated with
calcium hydroxide during the interoperative appointments.
RCTwascompletedwhennosymptomswerenoted (exudates,
pain on palpation/percussion, fistulae, etc.) (Fig. 1F).
At the 1-month recall (Fig. 2AeC), healing of the soft tissue
wasnormal.Nomarkedpercussionorpalpation tendernesswas
found. The 11-month recall revealed good healing of both the
soft andhardtissues (Fig. 2D).Thepocketdepthhaddecreased
from 8 mm to 5 mm, and tooth mobility had decreased from
grade II to I. No other subjective symptoms were noted during
the follow-up period. A marked decrease in the size of the
apical lesionwas observed.However, the circumferential bony
defect was still discernible from radiographs (Fig. 2D).
Discussion
The etiology of cervical invasive root resorption is still not
completely clear. Many etiologic factors have been reported,including trauma, orthodontic treatment, bleaching, surgical
procedures, and inflammation.2e4 Our case had no history of
trauma, orthodontic treatment, or bleaching. In spite of the
presenceof swellingof the sinus tract, theoffending toothhad
no obvious clinical symptoms since RCT, which had been per-
formed several years previously. On clinical examination, the
periodontal tissue and tooth structure were found to be
severely damaged.Theouter portionof thepalatal defectwas
much larger than the inner portion. The original outline of the
root-canal space had not changed although the defect
communicated with the periodontal tissue. Therefore, the
lesionmay have been external root resorption caused by long-
term periodontal inflammation.
A pinkish spot on the cervical aspect of a root is a typical
sign of cervical invasive root resorption.6e9 However, in our
case, the tooth had blackish-brown discoloration in the
palatocervical area. Old amalgam sealing may have
contributed to this staining. The color of the staining was
much darker than highly vascular granulation tissue. Char-
acterized by its palatal location and dark discoloration, the
lesion was difficult to detect, and progress was blocked
without routine clinical and radiographic examinations.
Short of remaining alert for the resorptive processes, the
advanced lesion led to greater damage of dental structures
Figure 2 (A) The 1-month follow-up radiograph revealed no marked decrease in the apical lesion; (B) clinical picture of #21 1
month after root canal filling e labial view, no marked symptom and sinus tract were noted; (C) clinical picture of #21 1 month
after root canal filling e palatal view, no marked tissue inflammation and pocket; (D) 11-month post-operative radiograph showed
obvious apical healing and a decrease in the size of the apical lesion.
398 Y.-C. Chang et aland the periodontal apparatus and affected the prognostic
outcome.
The location of cervical invasive root resorption can
increase the difficulty of restoring the defect as a result of
poor moisture control and visual limitations. Furthermore,
restorative materials need to directly contact periodontal
tissues. It is necessary that the materials promote or
maintain periodontal health. MTA is well-known for its
excellent sealing ability and biocompatibility.13 Clinical
applications of MTA comprise perforation repair, apical
surgery, apexification/apexogenesis, etc.11 According to
previous reports, MTA increases the level of the
osteogenesis-related growth factors, including interleukin
(IL)-1alpha/beta and IL-6.14 In animal studies, MTA induced
osteoblast proliferation and bone regeneration.14,15 In
addition, MTA has promoted cementum regeneration.16
Compared to other restorative materials, MTA hasa greater ability to regenerate periodontal tissues. Never-
theless, early exposure to the oral environment may influ-
ence the excellent properties of MTA.17 Furthermore, MTA
does not chemically bond to the dentin or cementum, and it
only slightly strengthens the residual dental structure.
Alternatively, glass ionomers are recommended for
restoring resorptive defects, but any subgingival restoration
may result in periodontal complications.18 GIC has been
demonstrated to provide reinforcement by bonding to
weakened tooth structures.18,19
In our case,we repaired the lower portion of the resorptive
defect withMTA because of its excellent biocompatibility and
even bioactive properties, which may have promoted peri-
odontal healing and regeneration. Considering that environ-
mental factors could affect the properties of MTA, the upper
2-mm portion of the resorptive cavity, the level above the
alveolar crest,was repairedusing resin-reinforcedGIC instead
Invasive cervical root resorption 399of MTA. Furthermore, restoring the upper portion of the
cervical defect with resin-reinforced GIC may have benefited
strengthening of the tooth structure and provided a good
coronal seal for MTA during setting, which could have
contributed to the successful treatment outcome. Because
the mechanical and physical properties of the interface
between GIC and MTA remain unclear, long-term clinical
follow up of this treatment modality is necessary to monitor
the treatment prognosis.
In summary, this case demonstrates a new treatment
regime for repair of defects of cervical invasive root
resorption. One- and 11-month recalls revealed healing of
the periradicular and periodontal destruction and no clin-
ical symptoms.References
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